
PART 91 

Amendment 91 -223 

Airworthiness Standards; Shoulder Harnesses in Normal and 
Transport Category Rotorcraft 

Adopted: August 9, 1991 Effective: September 16, 1991 

(Published in 56 FR 41048, August 16, 1991) 

SUMMARY: This final rule amends the airworthmess and operating regulations to require installation 
and use of shoulder harnesses a t  all seats of rotorcraft manufactured after September 16. 1992. These 
amendments respond to a safety recommendation from the liational Tra~isportation Safety Board and 
a r e  intended to enhance protection of occupants in rotorcraft.  

EFFECTIVE DATE: September 16,  1991; COMPLIANCE DATE: September 16,  1992 

FOR FURTHER INFORMATION CONTACT: Mr. James H. Major, FAA, Rotorcraft Standards Staff,  
ASW-111, Fort  Worth, Texas 76193-01 11; telephone (817) 6 2 - 5 1  1'; or FTS 734-5117. 

SUPPLEMENTARY INFORMATION: 

These amendments a re  based on Notice of Proposed Rulemaking (NPRM) No. 89-32, which was 
published in the Federal Register on December 8.  1989 (54 FK 50688). The NPKhl proposed to amend 
Par t s  21, 27, 29, and 91 of the Federal Aviation Regulations (FAR) to require mandatory installation 
and use of shoulder harnesses (also called upper torso restraints) a t  all seats of rotorcraft, regardless 
of the type certification basis or the seat orientation or location. In addition, the NPRM proposed that  
the standards would apply to  all domestic rotorcraft and foreign rotorcraft imported into the United 
States  that  a re  manufactured after 1 year after pubiication of the amendments in the F ~ d m a l  R~gister. 
These amendments respond to National Transportation Safety Board (NTSB) Recommendation S o .  
A-85-70 to enhance protection of rotorcraft occupants during a "minor crash landing," a s  specified 
in $$  27.561 and 29.561 in effect prior to  December 1989. 

In the notice the FAA specified that the minor crash landing condition s t rength s tandards of the  
original rotorcraft type design certification basis. such a s  4 .0  g':: forward. etc..  for present helicopter 
designs w o ~ d d  be applicable. The increased static. strength standards anti t iynan~ic test  s tandards of 
Amendments 27-25 and 29-29 (54 F R  47310, Yovember 13, 1989) apply only to  new rotorcraft t-ype 
designs. In the notice, it was pointed out that $ 91.107 applies to aircraft operations, including rotorcraft, 
and mandates the use of shoulder harnesses whenever installed in a n  aircraft.  Also, the Technical 
Standard Order (TSO) system provides in TSO4'114 minimum performance standards for a safety 
belt and shoulder harness, also known a s  a Torso Restraint System. Inasmuch a s  the TSO contains 
s t rength standards that  exceed the standards contained in these amendments. it is also acceptable 
for meeting the strength requirements of these amendments. 

In addition, TSO-C22 contains minimum performance standards (e  g. .  1500-pound) for a one-person 
safety belt. Combined safety belts and shoulder harnesses were prev~ously approved under this earlier 
TSO and were installed a s  a n  optional feature for many rotorcraft designs. A comhmed safety belt 
and shoulder harness manufactured under a TPO-C22 approval ma! he eligible for installation in 
compliance with this rulemaking, provided the safety belt and shoulder harness otherwise comply with 
the applicable airworthiness standards. 

All interested persons have been given an opportunity to participate in this rulemaking, and due 
consideration has been given to all matters  presented. Seven commenters, representing rotorcraft 
manufacturers, a n  operator, industry groups, airwort,hiness authorities of other  countries, and the 
NTSB, responded to the NPRM. All but one of the commenters agree with the proposal for mandatory 
installation and use of shoulder harnesses: however, they do express concerns and make 
recommendations for changes in the standards. The following discussion contains these recommendations 
and their disposition. 



Discussion of Comments 

PART ( r  1 

An industry commenter supports this ctiangr~. 111 ::di!ition, t h t .  N?'Sl; ; i l  k , ~ l f ' i , -  t l l - 7  pnip!;.~nls hut 
recommends that  both manufacturers and operators install sho:i!cier h : ~ ! - ~ : w . e s  at ;ill seats  if tLe 
rotorcraft contains structural provisions that  xccrpt h;irnesses inst::li:~fi~11 i ,  : ~ p r ~ ~ ~ : i ~ . c ~  ,,:' th;; (lare of 
rotorcraft manufacture. The NTSR's suggestion to rccji!ire n retrofit ol'c,if:.r !. ! u i c , r c * t x f t  s t r u c t ~ r a l l ~  
capable of the  harness installation was not adopted bwxuse it wc~uid iw t i . c . 1 ;  ' : ~ ~ ~ . ~ l l ~  in-ij~r;i~.tic;ibie 2nd 

economically unreasonable for operators to  determirir ~ v h i c h  nf th (~ i r  r., t i  ( t i ,  i : , ' ' b  ' :  t: ! : I  \ t t > ; r y  r~cvlificiti, 
were structurally capable of accepting tht. shoultii~r i-iarr~es:: installa!ior;a. ,!I.- I ,  : :~~lclitio:~;ti reguiaior,y 
evaluation to assess the benefits antl costs of such :i retrofit rcqiri:.. r 1  > . . :  ~ ~ , ~ ' , i  I . . ,  Iit.wss:iry. 
Additionally, the F A A  determined that  manufacturers should k;c per~riit t :  . I  , &::I r ,  i ' l .  In1 tht, <.fiec>tive 
date  of these amendments to  incorporate the tiesign. tlngititvring, nrill p:.~ f ' l . ' l  : : ( ! : I  ~:Iittrlires nc,cc-ss:iry 
t o  comply with them. 

An mternational operator recommends that  a better approach to ~c i t1  1 -  1 I rvpntlnn I C  ~rnprovetl 
rotorcraft designs and use of health and uiage nionltorlng i v s t c n ~ s  r :f t t1>,11i ~mproved Injur) 
prevention or occupant protectlon standards, as  proposed Nonethelrsi l i , t 1 i7  ~ i ~ l w d s  ttiat cnhanced 
occupant protection is a vlable means of ~rnprok lng oc c4uycirit s:lft~t r , .I i (  liitm~. ii 111 wiitlnue tlj 
occur because of operatlonal errors  even lf all deslgn faults a re  ellnlin,itw! eu:ilnpic on page "6 
of the "Helicopter Association International 1988 Eiel~copier .1nn11 \ I , '  t 1 11 ) r  ,tat t d .  ' The past 
10 years of accident data  show that  83% of the accdents  (218 ,~w,i ier l t i  I a i cr:q:e) TI e caused 
by errors  in operational techniques and declslon m a k ~ n g  (d2  2% and 10 1 r 11 P I \  ) " Thui feu e r  
than 20 percent of the accidents may he, attributed to rotorcraft tleslgn or $ 1  r m ~ t -  d ~ r n ~ ~ r o v ~ d  
occupant protectlon is warranted. 

No comments were recelved on the proposed cuniplrmc~e da t r  or I i ! ~  w t i  effei.twc date  of 
these changes. However, consistent wlth FAA rulen akmg practlc +, : l i t  ~ l l , + n t  e datr. ha5 been 
extended approx~mately 30 days ~n the fmal rule t ~ y  lopt~rig ,I cx)mplt 1 '  r lidit 1s 1 yt. 1 after 
the effective date ,  rather than the publlcat~on d.1 G., tit<> I ~ ~ I U ~ I ~ ~ ~ ~ I ~  

Commenters requested clarification of the applicsablr strength s ! a ~ ~ c i : ~ . ~ i I ~  1 1 ,  ixrnploy for this 
retroactive requirement. Accordingly, § $  27.2 and 2!1.2 !:avc I w n  re~istlil  I ; ?  i!~l.li.i.jirig s:ifijtg M t  :!iili 
harness design requirements and strength standards, and th r  p ; i rapa i~!~s  dc:f'iriiug tlir ~l:itc of rotorcraft 
manufacture have been relocated. Since $ $  27.2 antl 29.2 a re  nou. i t ~ l t '  : -1~iit;i ir14. t t i t )  rc+i.rencw to 
§§  27.78503) and (c) and 29.785(b) and (c) a re  unnec3tw:iry and have iwerr r ~ ~ r r i c l v t ~ ~ i .  )'iw proposnis are .  
therefore, adopted with these editorial changes. 

§ 91.205 Powered civil aircraj? w i t h  stcmdtrrri w tcqory  I '.,$. i i i t . : i , o v t i i ,  ! i ( s ~  i b c  i . f ~ f?c~z t i . s :  
instrurnmt crnd cquipmm t rqz! 1 rtJritclil is. 

The notice proposed a new paragraph to rtyuire iristallation of a shiu~lc!c~r harrirw for each seat 
a s  a condition for operation of rotorcraft manufactured aftcr 1 year aftcr i~i~l)lic':ition of the final rule 
in the Federal Register. The operating rule conipit~rnor~ts propc;set! $ $  2; .'I : i t l l i  '_'!1.2. 

No comments were received on this proposal. IIowevrr, as  riottd I1r.r\ i ~ ~ i r ~ i ~ . ,  tt-,c' !xlmp!iancc date  
has been extended. In addition, rather than referring to $$  % i . i ' X , 5 ( 1 ) )  ;1.11:1 ( i a i  * i r ~ , l  :'.!),715(11) and (cl, 
the  rule has been revised to refer to §$  27.2 antl 29.2.  ~vhich roritairi t l 1 . 3  r G~~.~,;c;:!ry d r t y  belt and 
harness design standards for the reasons cited previously. Other than r r ~ t w  ,'! l,r!:rl,q. t h l .  anlrncimer~t 
is adopted a s  proposed. 



PART 91 

S t r ,~ r ig th  .sttrnticrr'ds. 

The applicable strength stantiartis for normal and transport category rotorcraft a re  referenced 
in $ 5  27.785 and 29.785, respectively. In the preatnhle to the notice, the FAA stated that  the s t rength 
standards of the particular rotorcraft wrtification basis would continue to apply to  approval of the 
mandated combined safety belt and shoulder harness installation. 

One commenter emphasizes that application or retr~ntion of the strength standards contained in 
the rotorcraft type certification basis is essential. The FAA agrees. The proposal and the economic 
analysis were based on retaining the original typrl certification strength standards, while a t  the same 
time applying retroactive shoulder harness design requirements. New $ %  27.2 and 29.2 a r e  adopted 
a s  proposed with editorial changes for clarity a .  already discussed. 

Another commenter believes that  use of the design standards in the particular rotorcraft design 
type certification basis, such a s  4.0 g 's  forward inertial factor, e tc . ,  is inadequate and that  the inertial 
deceleration factors expected in a survivable crmh should he adopted in this rulemaking. Since the 
proposals respond to a safety recommendation to enhance occupant protection for newly produced 
rotorcraft of older designs, the comment is heyond the scope of the notice. The standards adopted 
in Amendments 27-25 and 29-29 (54 FR 1731 0, Novemher 13, 1989) significantly increase static strength 
requirements and add dynamic test  requirements for improved occupant protection in a survivable 
landing impact for new rotorcraft t i e s ips .  Thoso amendments respond to the commenter 's objective 
for newly designed rotorcraft and,  thewfore, no changes a re  necessary. 

A commenter also recommends an atltiitional requirement to assure that any safety belt and shoulder 
harness would not be installed or otherivise constructed in a way that  compromises occupant safety 
in a survivable crash. Since the installation of the belt and harness must not interfere with the occupant's 
rapid egress a s  s tated in existing \ $  27.785(r) and 29.785(c) and a s  newly adopted in $$  27.2(a) and 
29.2(a), the commenter 's concern is addressed in the currcnt standards. 

A commenter s tates  that  interior clutter from items such as  a shoulder harness impedes evacuation 
of a flooded cabin that may occur af ter  a ditching in water.  Sections 27.2(a) and 29.2(a), a s  adopted, 
require a single-point release and a means to s t w r e  the belt and harness, if necessary, to prevent 
interference with rapid egress in an emergency: therefore, the commenter 's concerns a re  adequately 
covered by the new regulation. 

Another commenter is concerned about the potential for unacceptable degradation of the emergency 
evacuation provisions with the use of shoulder harnesses and recommends guidance material to  
supplement the standards. The commenter further suggest:: that  rotorcraft evacuation tests may be 
necessary for rotorcraft that hold -45 or more passengers whenever harnesst's a re  installed. Section 
29.803 (as amended by Amendment 2 - 3 0 ,  55 FK 7992. March 6. 1990) requires. for new rotorcraft 
designs, an evacuation demonstration for cer t ;~in designs, including those that  hold 45 or more 
passengers. An evacuation demonstration was not required i-ief'ore adoption of Amendment 29-30. The 
installation and use of harnesses for the larger rotorcraft designs should not appreciably degrade 
evacuation provisions because $ $  27.2((a) anti 2!t.?(a), a s  adopted, require hot11 a single-point release 
for the  belt and harness and a means to secure the belt and harness, if needed, to prevent interference 
with rapid egress in a n  emergency. The F.4A notes the comrnenter's concerns and will monitor initial 
installations of harnesses for the larger transport ciltegory rotorcraft designs. In addition, advisory 
material will be issued, a s  needed. 

An international operator, with experience in operating a fleet of rotorcraft, obsewed that in several 
fatal and serious injury accidents, shoulder harnesses would have been beneficial in only one of those 
accidents. The commenter contends that  shoulder harnesses prevent passengers from assuming the 
head-on-knees (brace) position and that passengers a re  more susceptible to  spinal injury in this upright 
position. According to data  stated in the preamhle of the notice, inst:dlation and use of a shoulder 
harness that  restrains an occupant from potential sec~ontiary impact and that properly supports the 
upper torso for the vertical impact loads, when used in conjunction with a safety belt. will significantly 
enhance safety of the occupants in 52 to 68 percent of rotorcraft impacts. 



, . The k':IA did nor l~r,!;i~,t, ir! : t i~t~;~.?,~i~!, ~T I> : ! $LL~ IO I I  \ i t  ::4,s L~I I ;~ , : .  !::!I.,:II:~~W,- ,:, : i~ t>  G;.W,II C c ~ t  of 
liellcopters bcc:iii..c. i t  is ps;it.~.;, ,: :&,  . ; ! , I  . , .:. \.., , t l l j  I ,\::,y ( 1  i hl:, :.a ':,:., i~,~:it~i'i: 'i'1:i. 1 ' 1 5 ~ : :  I I : I  ,l::rlt;lj.\, 
"retrofit" I:,( 1~11it~r I I ~ ~ ~ I , ~ I ~ ~ I I  :: : r , ,  ,! :: "i.yg\li;: : 1 , ' '  (,<I::! t , ?  i~ l b i :  3 j , , ~ , : ! t  i.1:~ ii lt ' s ; ; t ; ,  l:it. I < : ,  T I - I ; ~ ~  i? 
2:~ optional ( : ~ ) ~ > ~ i ~ ! ~ ~ r a i ~ ~ ' t ~  :;. ! 1 ;  ,;it ;,,%! !oc .  > : I  i!~,,,; , 1 , , , ; L : ,  1 . 

I / 1 his S ~ C ~ ~ L I I ~  s,IJ!~)~,[:;I~~~/I:> ;ilt: I ~ C ~ , O I ; , ! ~ ~ I ~ .  : ,,, ) , , l : : ~ i .  , r :  , p t ~ . ~ r ~ : ~ ~ . , ~ , i  l It(; t b t ( ,  1, 'i \ "or  [13:s I.<:;:I.I];~!:)~\, :i:.~i,!tl 
This summar?- ~ ~ ~ ~ i ~ , l i ! ~ c ~ ~ :  !!;I. a ~ . ~ i ! ~ - ~ : ~ i c ~ 8 i  1 . c q .  I ,  ! r~! . i , ,  ; j t ' , ,  >+Y>~I , I . ,  ~ , l ~ b ~ : < ~ ! r ~ i c b r ~ ,  i , l t i  Ft~its:.;!l, S: ;~ IP ,  : ; ; 

g()T;c~rl,,l~]<A?>ry, , L C '  T ~ t ; f > i ?  , s , ; .,,>:!, ; ' i , x , d  l ? t 3 i > q j , ' l , ~ ,  





:is mare than nne-third c,i'tile g o u p  11ut not fewc,r t h m  I I .  n ' i th only o w  sn1:i11 n~anufacturer  iri the  
L'nitetl States ,  there is not ;L significant ~ ~ . ~ ~ i i i ~ r ~ i i ( .  i:~lp:ict t r i ~  ;I 4L:list;mtial riu1:lber of :;inall entities. 

The rcyqilations atiopttvi t:clroir~ iv111 no: il:i~c, sul~st:l~rtiai tiircct c ~ t ' f t ~ t s  on the States ,  on t he  
relationship iletw'en the natic~txi! goii>rl!n!csi~t ; : t i 1 1  t l i ( t  S t ; i t ( s  or on thc d i s t r ih t ion  of power and 
:.t~s~)o:~sit,ilitit.s :imong th ( ,  various It,\ t>l> 111'goi c~rn111c~11t. 'l'li<-t.i't'(~l.i', in ; ~ ~ w ~ r ~ l : i n w  ~vith F:secutive Order 
12t;1:?, i t  is de~.(  rr!liritvi 1 h t  this !'in:lI I . I I I ( >  I I I I C , ~  not ti:i\.t> wt'!'ii,it,nt t ' t d t ~ ~ ~ ~ i l i s n ~  ~ n ~ ~ ~ l i ~ x t i o n s  to warrant 
Itw prqxitxtion of ;: Y1:(lt~lxlisr1i . \ ~ s c ~ w I I ~ ( ~ I ~ I  

under E x w i ~ t i v e  Order 12291. I r i  ; i c l t i ~ t i o t i .  t i l t s  F.\A i-(,rtific's t k i t  thr,stx : ~ ~ n t ~ t ~ t l r n e n t s  (lo not have a 



PART 91 

A1)OI'I'ION OF ?'HE AMENL)hIENTS 

Accordingly, Par t s  21. 27, 29, anti I f 1  of thc Federal Aviation Regulations (14 C F R  Par t s  21, 27. 
29 and 91) a re  amended effective Stq)tt>rntwr 1991. 

The authority citation for Part 91 caontinues t o  read a s  follows: 

Au tho r i ty :  49 U.S.C. 1301(7), 1303, 134.1, 1:348, 1352 through 1355, 1401, 1421, through 1431. 
1471, 1472, 1502, 1510, 1522, and 2121 through 2125; Articles 12, 29, 31, and 32(a) of the Convention 
on International Civil Aviation (61 Stat. 1180); 42 IT .S .C .  43" et seq.: E.O. 11514: 49 U.S.C. 106(g). 
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